The physique and physical fitness of the urban and the mountainous rural schoolchildren were compared.
Introduction
Rural-urban differences in physique and physical fitness in children have been studied by many researchers. In Japan, the surveys with reference to the comparison of physique and physical fitness between urban and rural young people had been made by JHA/Work Capacity Group before and after 1970 (ASAHINA and SHIGIYA, 1976) . These studies showed that the rural adolescents had smaller body size and higher endurance ability than those in the urban. Moreover, these studies also suggested that if urbanization advances in the rural areas, such difference in physique and physical fitness will be decreased because the differences in physical characteristics between the rural and the urban were caused by differences in environmental conditions.
Recently, so-called urbanization has been advancing in the rural areas of Japan. Hence, this study was carried out to measure the physique and physical fitness of schoolchildren at Shiiba village which is one of the most rural areas in Japan, and to compare with the urban schoolchildren.
Methods
The subjects were elementary schoolchildren aged from 9.2 to 12.8 years.
The The population and population density of Shiiba village were about 5,000 persons and 9.5 persons per km2, respectively.
Meguroku has a population of about 296,000 persons and a population density of 18,679 persons per km2 which was about 2,000 times greater than that of Shiiba. More than 70 percent of the fathers of Shiiba subjects were engaged in agriculture and/or forestry.
In contrast, two-thirds of those of the Meguro subjects were employees and there were no persons engaged in agriculture (YOSHIDA, 1986 Values were means (M) and standard deviations (SD). Statistical differences between samples in the same age groups were shown with the marks (*p<0.05 and **p<0.01) on the greater mean values of samples. The analysis in which the calculation was started from the correlation matrix reduced to 3 components under a criterion that eigenvalue exceeded approximately one.
The resultant loadings matrices were presented in Table 3 , where only loadings over cut-off level of 0.5 were listed. Over 70% of the total variance of original 14 variables was accounted for by three components in all subjects.
The higher correlated variables for component I involved height, weight, chest girth and sitting height, accounting for 41.7% of the total variance.
The extraction of these variables The ovals indicates the areas within which 95% of each group are included. suggested that this component was indicative of body size. Component II, accounting for 20.1% of the total variance, had high loadings with skinfolds, back strength, side step test and vertical jump. These suggested that component II was regarded as obesity, muscular power and agility. Component III, accounting for 9.3% of the total variance, was associated with flexibility and endurance ability. Fig. 1 showed the relationship between scores of component I and II of each subject. The ovals indicate the areas where 95% of the subjects of each group were included. Fig. 2 also presented the relationship between scores of components I and III. The differences of component scores between regions were greater in girls than in boys.
Discussion
The surveys in the two regions were undertaken by the same research team, using same methods and procedures.
To avoid the problem of inter-observer error in the process (JAMISON and ZEGURA, 1974) , each investigator was responsible for a particular set of measurement on each subject of Meguro and Shiiba. It is therefore unlikely that the differences have been brought about by methodological variations.
The urban and rural schoolchildren did not differ significantly in height, body weight and chest girth (Table 1) . Their body size were quite similar to those reported by the Ministry of Education (1985, 1986) for comparable age and sex. On the other hand, the amount of subcutaneous fat was larger in the urban boys than in the rural boys. As for physical fitness, the rural children were superior in agility (side step test) and endurance (step test) when compared to the urban children.
Conversely, the urban children were superior in muscular power (vertical jump) when compared to the rural children ( Table 2 ). The physical fitness levels were influenced by many factors such as body size, state of nutrition, physical activity, and health of the populations, etc.
( SHEPHARD, 1985) .
Differences of body size can be a major source of the difference for physical fitness between populations (SPURR et al., 1978) . There were no great differences in body size between Shiiba and Meguro children, but Meguro boys were fatter than Shiiba boys. It may be suggested that the difference in physique is partly responsible for the differences in physical fitness such as agility and endurance ability between Shiiba and Meguro children.
Another possible influencing factor on the physical fitness is daily physical activity patterns. Many studies have uniformly shown that active persons have high level of cardiovascular endurance (BAILEY et al., 1976; RUTENFRANZ et al., 1981) . Some experimental studies have uniformly shown that physical activity in terms of training affects the level of cardiovascular endurance 0 (ASTRAND et al., 1963; EKBLOM,1971; Yo-SHIDA et al., 1982) . The physical activities were monitored by 24-hour heart rate measurements and/or by pedometers on 40 urban and 70 rural children among the subjects in the present study (YOSHIDA et al., 1986) . It was reported that Shiiba children had higher levels of habitual activity in association with long walk to school than Meguro children.
And boys had higher levels of habitual activity than girls in both regions. In the present survey, the time to walk to school was determined by an answer to the question : "How long does it take from your home to the school?" The time to walk to school of the Meguro group was less than 15 minutes in all children.
On the other hand, 11 percent of Shiiba children walk to school in the mountainous regions for one hour or more. YOSHIZAWA (1972) and SHINDO (1975) showed that a long journey to school or work in the mountainous regions can do much to develop cardiovascular endurance. The principal component analysis technique using 14 variables was utilized to identify the factors that would characterize the groups (Table 3) . Component I was practically interpreted to indicate body size. On the other hand, component II and III were interpreted to indicate physical fitness such as muscular strength and power, flexibility and endurance ability.
The urban children had higher component scores of component I than the rural group for comparable sexes.
On the other hand, the scores of components II and III were higher in the rural group. Namely, the rural children were superior in physical fitness to the urban children in spite of the smaller body size. Especially the difference in girls between both regions was remarkable.
The differences between the regions and between the sexes may be caused by the differences of daily habitual activity.
Boys had higher scores of component II and III than girls in both regions.
Furthermore, given score of component I corresponded to a higher score of component II and III in boys than in girls.
This result agreed with RUTENFRANZ et al. (1982) . However, it is the widely accepted notion that no sex difference exists in aerobic fitness (endurance ability) before puberty (ASTRAND, 1960; HERMANSEN, 1973; LANGE ANDERSEN et al., 1974; RUTENFRANZ et al., 1981) . This discrepancy of sex differences in physical fitness may be partly explained by the so-called urbanization because the difference in physical fitness between the sexes was greater in the urban than in the rural.
In Japan, annual reports on the anthropometry and physical fitness of schoolchildren were published by the Ministry of Education and the comparisons of them between urban and rural areas were made from 1973. Those reports show that the differences of body size and physical fitness between urban and rural areas have become smaller recently (Ministry  of Education 1973, 1985, 1986) . In the present study, Shiiba children were still superior in physical fitness to the urban children because of greater habitual physical activity for example long journey to school in the mountainous regions, although some children attend the school by school buses or automobiles. SHEPHARD (1978) showed that the use of school buses left the country child with less activity than a city-dweller. Therefore, if the time to walk to school becomes shorter by use of school buses or automobiles in Shiiba, the difference in physical fitness will be decreased.
